Introduction
Reindeer and caribou (Rangifer tarandus) spend over 40 per cent of each year in snow. They are true chinophiles (Formozov 1946 , Pruitt 1959 , which means that they are highly adapted to snow. They have blunt toes, crescent-shaped hooves with a sharp edge for grip on hard snow and ice and functional lateral digits, or dew claws. A heavy growth of bristle-like hairs surrounds the hoof, and the joints of the middle
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toes can be bent sharply to assume an almost horizontal position. In fact, the reindeer hoof can be considered in a state of transition toward a plantigrade foot (see Nasimovich 1955) .
Those adaptations greatly increase the surface area of the hoof and help the reindeer to float on soft snow.
External morphology and behavior reflect adaptation to snow. The measurements of the foot area is a prerequisite in the determination of load on ground and, hence, an important measure of the adaptability of mammals to snow of various depths, densities and hardnesses. The load on ground can be divided up into hoof load and foot load (Thing 1977) . The hoof load is the measurement most frequently used in the literature (Nasimovich 1955 , Kelsall 1969 , but the foot load seems to be a more realistic measurement since the whole hoofpastern-dew claw area offers support in snow (Telfer Ac Kelsall 1979) .
The ability to move in snow not only depends on the snow characteristics, but also on the load on ground and length of legs of the animals.
No comparative studies are available on the load on ground between the various reindeer populations. This paper describes hoof and foot measurements for semi-domesticated and wild forest reindeer and calculated hoof and foot loads for semi-domesticated reindeer in Finland.
Material and methods
Hoof and foot measurements and body weights were taken from 60 freely grazing and supplementary fed semi-domesticated reindeer (8 female and 13 male calves, 10 young females (age 2 yrs), 9 young males (age 2-3 yrs) and 20 adult hinds) at the Kaamanen Reindeer Research Station during winter 1988. Hoof and foot characters of living reindeer were measured to the nearest millimetre with a steel metric rule. Broken hooves were omitted. The outline of the hoofs and the feet (hoof + dew claws) from the left front and hind legs were drawn when pressed down on a hard substrate and in a natural position. Hoof and foot areas were calculated according to Kelsall & Telfer (1971) (Fig. 1) . To be sure that the hoof and foot areas were as correct as possible, control measurements were taken on distinct reindeer foot prints on hard snow surfaces to determine space between the hooves and the distance between hind edge of hooves and dew claws (Thing 1977) . Measurements were taken also on distinct foot prints of 26 indentified wild forest reindeer (Rangifer t.
fennicus Lonn.) (7 calves, 11 hinds and 8 stags) 
Results and discussion
Results are given in Tables 1 and 2 Fig. 3 ). (Table 1 ).
In the present study, hoof and foot measurements of wild forest reindeer were taken from distinct foot prints on hard snow surfaces.
Thus it can be supposed that there appear to be some measurement errors in this material. However, it has long been known that both in wild and semi-domestic stocks in Finland and Sweden the differences are clearest between the mountain and forest reindeer forms (Lonnberg 1909 , Klemola 1928 , Itkonen 1948 Table 1 ). The hoof load and the foot load are important when one wants to know how hard the snow cover has to be in order to support a reindeer. If it is too soft, the reindeer will sink through and therefore have to use more energy when walking than if it was walking on top of the snow cover. Usually the load on ground is calculated by dividing total body weight with total hoof or foot area, and it will then only refer to an animal standing still on all 4 feet and not to an active and moving animal. However, information on load on ground has practical value only when given for 1, 2, 3, or 4 feet as according to the different ways of locomotion used by the animal in uestion. As can be seen in Fig. 2 , the reindeer when the reindeer was moving in a heavy diagonal gallop and supported by 1 foot (see Table   2 ). The effects of speed on the foot loads were not taken into consideration. 
